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NOTICE 


When  government  drawing*.  Hpecilications,  or  olher  dalu  art*  UHttl  for  any  purpose  other  that*,  in  connection 
with  a definitely  related  government  procurement  operation,  the  United  Staten  Government  thereby  incura  no  reaponui- 
bility  whatsoever;  and  the  fart  that  the  government  may  have  formulated,  furniahed,  or  in  any  way  supplied  the  said 
drawings,  specifications,  or  other  data,  is  not  to  be  regarded  hy  implication  or  otherwise  as  in  any  manner  licensing  the 
holder  or  any  other  person  or  corporation,  or  conveying  any  rights  or  permission  to  manufacture,  use.  or  sell  any  patented 
invention  that  may  in  any  way  be  related  thereto.  This  report  is  not  lo  lie  used  in  whole  or  in  part  for  advertising  or  sales 
purposes. 


ABSTRACT 


Performance  of  leakage  tests  and  cyclic  exposure  tests  were  requested 
by  WR-ALC/DSP  to  investigate  sources  of  pressure  and  moisture  problems 
in  Bare  Base  general  purpose  shipping  and  storage  containers  size  "C" 
and  D Test  results  indicated  several  problem  sources  were  in  existence 
and  could  contribute  to  the  pressure  and  moisture  difficulties.  It  was 
concluded  that  these  containers  could  provide  a watertight  environment 
only  when  used  with  extreme  care  and  if  no  damage  had  been  incurred 
to  the  cover  structure  (specifically  to  the  stacking  provision). 
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INTRODUCTION 


PURPOSE: 

This  test  and  evaluation  was  conducted  to  determine  causes  of  pressure 
and  moisture  problems  which  have  surfaced  during  operational  use.  Ob- 
jectives of  this  project  were  to  assess  the  ability  of  the  size  "C"  and 
"D"  containers  in  providing  a reliable  preservation  environment  during 
shipping  and  storing  and  to  determine  potential  shortcomings  of  these 
containers. 

BACKGROUND: 

The  Bare  Base  general  purpose  shipping  and  storage  containers  size 
"C"  arrtj  "D"  were  procured  by  the  Air  Force  on  development  contract 
F33657-V4--C-0571  to  be  used  for  Bare  Base  supplies  and  equipment. 

Since  thteir  introduction  into  the  inventory,  numerous  problems  have 
been  encountered  repeatedly.  These  problems  seem  to  occur  in  the 
following  areas: 

a.  Malfunctioning  breather  valves  creating  extensive  deformation 
of  the  container  walls  leading  to  rupturing  of  a few  containers. 

b.  Accumulation  of  moisture  through  water  entry  and/or  condensation. 

c.  Inability  of  the  containers  to  efficiently  use  pallet  space. 

d.  Inability  of  the  containers  to  provide  maximum  use  of  interior 
space  due  to  the  geometry  of  the  containers. 

System  management  for  the  Bare  Base  program  is  located  at  WR-ALC 
and  support  from  AFPEA  was  requested  by  letter  from  WR-ALC/DSP  on 
31  October  1977. 


APPROACH 

The  approach  involved  indentif ication  of  the  problem  by  testing  in 
two  major  areas.  First  the  integrity  of  the  containers  to  seal  was 
tested.  Both  the  containers  and  relief  valves  were  evaluated  in  this 
area.  Second  was  the  ability  of  the  container  to  satisfy  the  per- 
formance requirements  demanded  by  the  Cyclic  Exposure  Test  presented 
in  MIL-P-116G  para  4.4. 5.1.  The  results  of  these  tests  were  then 
evaluated  to  provide  data  for  determining  conclusions  and  recommendations. 


TEST  EQUIPMENT 

To  perform  the  tests  requested  and  detailed  in  the  test  procedure 
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section,  the  tol lowing  pieces  of  equipment  were  used: 

liu:n  ratPKRAlTKK,  IIIOII Ill'M  1 n 1 IV  CHAMBER  - Manufac  lured  by  Standard 
Fnv  l ronmeiU.il  Systems,  Inc.,  Model  SMTH/l>6(),  Serial  No,  L’rtl'j.  The 
chamber  operates  with  a temperature  range  of  +3r>°K  *o  +200°F  + 3®F, 
Chamber  humidity  Is  controlled  In  the  range  of  20Z  to  1)!>a.  Kll  + 3X  RH 
but  Is  limited  by  a minimum  dew  point  of  AS'F, 

hOW  TEMPERATURE _ CHAMBER  - Manufactured  by  Tenney  engineering  Inc, 
The  chamber  operates  with  a temperature  range  of  -bS°F  + 2'F  to  +160  °F 
+ 2°F. 


RAIN,  W lNUj_  SA1.T  FOC  CHAMBER  - Manufactured  by  llarshaw  Chemical 
Company.  The  chamber  produces  rain  at  2 + 0.3  Inches  per  hour  or 
S + 1 Inches  per  hour.  Temperature  control  Is  available  from  ambient 
to  M 10°F.  (See  Figure  l for  container  placement  In  rain  chamber.) 


F I CORF.  l.  IM.ACKMKNi'  OF  S17.E-0  CONTAINER  IN  RAIN  CHAMBER 


MANOMKTV.R  - Manufactured  by  Mo r t am  Instrument  Division  ot 
Scott  4 Kotzer  Company i Model  10KB25  TM,  Serial  Number  1.‘>4‘>'H 
a ranee  ot  hO  + 0.  1 turbos  of  water. 


TKST  SPFF1MF.NS 


Four  containers  were  received  for  lest,  two  each  sizes  "C"  and 
"P" . When  the  containers  arrived  they  wore  given  numbers  for  tdonti 
I leat  ton  purposes.  Both  containers  No.  1 anil  2 wore  slza1  "P"  (see 
Figure  2)  with  serial  numbers  101 5-124P-0140  and  1015-1240-0111 
respectively.  Size  "0"  containers  have  external  dimensions  ol 
SS  x 41  x 45  Inches  and  weigh  400  pounds  empty.  The  container  cover 
was  constructed  ot  fiberglass  reinforced  plastic  while  the  base  was 
constructed  of  structural  steel. 
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Both  containers  No.  3 and  4 were  size  "C"  (see  Figure  l)  with  Serial 
Numbers  101 5-124C-0433  and  101 3- 124C-043S  respectively.  Size  "C"  con- 
tainers have  external  dimensions  of  84  x 38  x 43  inches  and  weigh  630 
pounds  empty.  Like  the  size  "D"  containers,  size  "C"  containers  are 
constructed  of  fiberglass  covers  and  steel  bases. 

Kach  container  is  furnished  with  a pressure  relief  valve  and  a 
humidity  indicator  (see  Figure  4).  The  pressure  relict  valve  operates 
automatically  for  both  pressure  and  vacuum  conditions  with  a manual 
relief  button  in  the  center. 

Each  container  arrived  with  a large  quantity  of  dirt  on  the  gasket 
and  the  tops  unbolted.  Figure  3 indicates  the  amount  of  dirt  on  one 
gasket. 


FIGURE  3. 


GENERAL  PURPOSE  SIZE-C  CONTAINER 


TEST  PROCEDURE 

The  containers  were  subjected  to  the  following  tests: 

TEST- 1 (Container  Seal)  The  container  with  relief  valve  installed 
was  given  a pressure  test.  The  objective  was  to  maintain  a sealed  en- 
vironment at  differential  pressures  less  than  0.5  psid  (pounds  per  square 
Inch  differential).  The  test  was  conducted  with  a manometer.  At  pres- 
sures up  to  14  inches  of  water  the  air  supply  was  sealed  off  and  the 
container  checked  for  leaks  using  a soap  bubble  solution.  Points  of 
Interest  concern  location  of  leaks  and  pressure  retention. 

TEST-1A  (Relief  Valve  Characteristics)  Each  valve  was  removed 
from  its  container  and  installed  into  a sealed  drum  to  examine  valve 
performance.  Each  valve  was  checked  for  both  pressure  and  vacuum 
characteristics.  In  each  case  the  valve  was  subjected  to  a pressure 
great  enough  to  cause  the  air  entering  (very  slow)  the  container  to 
equal  that  leaving  the  container.  At  this  point  the  air  supply  was 
sealed  off.  The  manometer  reading  taken  immediately  afterwards  was 
called  the  relief  valve  cracking  point.  From  this  point  on,  periodic 
readings  were  taken  for  pressure  and  elapsed  time  in  order  to  determine 
the  valves'  characteristics. 

TEST- IB  (Container  Deformation  Characteristics)  The  object  of 
this  test  was  to  gain  some  knowledge  of  the  containers  ability  to 
withstand  pressure  differentials.  In  order  to  do  this,  the  relief  valves 
were  removed  from  the  containers  and  the  valve  hole  was  sealed.  The 
cover  was  initially  torqued  to  40  in-lbs.  However,  further  tightening 
of  some  bolts  was  necessary  to  maintain  a seal.  Using  a straight  edge, 
deformation  of  each  side  was  recorded  for  varying  pressure  differentials. 

TEST- 2 (Cyclic  Exposure  Test)  The  cyclic  exposure  test  as  specified 
in  MIL-P-116G,  paragraph  4. 4. 5.1,  was  used  to  evaluate  the  containers 
ability  to  protect  against  moisture.  The  test  was  conducted  with  a 
slight  modification  in  step  4 (reduction  in  temperature  from  a range 
of  120°F  - 130°F  to  50°F  - 60®F)  of  the  following  14  step  sequence: 

STEP  CONTAINER  SUBJECT  TO 

1 Approximately  16  hours  overnight  at  120°  to  130°F 

2 Two  hours  of  water  spray  at  50°  to  60®F 

3 Two  hours  at  -10°  to  0®F 

4 Two  hours  of  water  spray  at  50°  to  60®F 

5 TVo  additional  hours  of  water  spray  at  50®  to  60®F 


7 


I 


6 


Approximately  16  hours  overnight  at  35*  to  50*F 
Four  hours  at  120*  to  130°F 
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Two  hours  of  water  spray  at  50* 

to 

60*  F 

9 

TWo  hours  at  35°  to  50*F 

10 

Approx imat el y 16  hours  overnight 

at 

120* 

11 

Two  hours  of  water  spray  at  50* 

to 

60  “F 

12 

Two  hours  at  -10°  to  0°F 

13 

Three  hours  at  35*  to  5C°F 

14 

Approximately  16  hours  overnight 

at 

120* 

Sixty-four  units  of  desiccant  were  installed  in  each 
absorb  the  Initial  moisture. 


to  130*F 


to  1 30°F 
container 


to 


TEST  RESULTS 

TEST-1 . Containers  1 and  3 were  subjected  to  this  test  and  both 
indicated  that  leakage  was  occurring  through  the  relief  valve  and  at 
points  along  the  gasket.  At  this  point  it  was  decided  to  perform 
Test-IA  and  Test-IB  so  that  a better  understanding  of  the  container 
characteristics  could  be  achieved. 

TEST- 1 A.  Performances  of  the  pressure  relief  valves  are  depicted 
in  Figures  6 to  9.  In  each  case,  the  test  set-up  was  tested  with  soap 
bubble  solution  to  assure  the  only  air  path  was  through  the  relief  valve. 

TEST- IB.  In  each  case,  the  container  was  torqued  to  40  in- lbs 
prior  to  testing  and  then  further  tightening  was  applied  to  those  bolts 
near  areas  of  leakage  indicated  by  the  soap  bubble  test.  All  containers 
required  some  additional  tightening  to  slow  or  stop  leakage  enough  to 
measure  deflection.  The  containers  deformation  at  the  center  for  each 
wall  is  plotted  as  a function  of  pressure  in  Figures  10  to  13. 

TEST- 2 . The  cyclic  exposure  test  yielded  the  following  results: 

CONTAINER  NO.  1 - Only  the  first  two  steps  were  performed  as  the 
humidity  indicator  changed  to  pink.  Opening  the  container  revealed  a 
large  quantity  of  standing  water  around  the  gasket.  Exact  points  of 
moisture  entry  were  not  detectable. 

CONTAINER  NO.  2 - Successfully  passed  the  test  with  the  indicator 
remaining  blue  throughout  the  test.  Examination  of  the  open  container 

I 


L 


8 


upon  completion  of  the  test  revealed  no  indications  of  leakage  or 
condensation. 

CONTAINER  NO.  3 - After  finishing  the  test  sequence  the  indicator 
was  observed  to  be  pink.  The  container  was  opened  and  found  to  contain 
moisture  dispersed  on  the  bottom. 

CONTAINER  NO.  A - The  test  was  discontinued  after  step  5 when 
the  humidity  indicator  was  observed  to  be  pink.  The  container  was 
opened  and  found  to  contain  a large  quantity  of  standing  water.  Evidence 
of  water  leakage  through  the  stacking  devices  on  the  top  of  the  con- 
tainer was  found  on  paper  towels  draped  under  them. 


9 


Pressure,  inches  of  water 


Pressure 


5 10 

Time,  minutns 


25  30  35  40  45  50  5! 

figure  7 

VALVF.  NO.  2 PRESSURE  CHARACTERISTICS  IN  A 1.3  FT3  CONTAINER 
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Valve  No.  3 
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VALVE  NO.  3 PRESSURE  CHARACTERISTICS  IN  A 1.3  FT J CONTAINER 
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FIGURE  13 


PEFLECTION  CHARACTERISTICS  OF  CONTAINER  NO.  4 


DISCUSSION 


As  a result  of  the  tests  performed  by  AFPEA,  the  following  three 
major  areas  of  concern  required  emphasis:  fl)  container  deformation 
due  to  pressure  build-up,  (2)  ability  of  the  container  to  achieve  a 
seal,  and  (3)  leakage  of  water  through  cracks  in  the  container  material. 

Deformation  of  the  container  due  to  pressure  buildup  wan  examined 
to  gain  some  knowledge  of  the  container's  characteristics.  bulging 
of  containers  was  widely  reported  from  service  functions  and  appeared 
to  be  of  great  concern.  The  test  results  indicated  that  the  con- 
tainers do  exhibit  extensive  deformation  when  subjected  to  operational 
pressures.  Whether  or  not  these  deformations  could  be  harmful  to  the 
container's  function  was  not  determined  by  these  tests.  However, 
it  Is  possible  that  the  constant  flexing  of  these  containers  could 
contribute  to  cracks  in  the  container  material  and  subsequent  leakage. 

The  ability  of  the  container  to  achieve  a reliable  seal  is  highly 
questionable.  In  order  for  a seal  to  be  effected,  the  gasket  must 
be  thoroughly  cleaned  and  lubricated  with  silicone  grease.  Then 
a uniform  torque  of  40  in-lbs  all  the  way  around  the  gasket  should 
provide  an  effective  seal.  However,  it  should  he  noted  that  without 
the  lubricant  the  container  is  almost  impossible  to  seal  with  the 
present  closure  system.  The  closure  design  can  be  Identified  to  three 
major  problems,  all  of  which  may  prevent  a seal  in  itself.  First 
the  gasket  material  tends  to  retain  a permanent  deformation  it  not 
properly  maintained.  A permanent  deformation  could  be  made  by  closing 
a container  without  cleaning  the  gasket  and  allowing  small  rocks  or 
pebbles  to  be  pressed  into  the  gasket.  This  condition  was  present  on 
at  least  one  container  received  at  AFPEA.  The  second  sealing  problem 
arises  from  the  use  of  fiberglass  reinforced  plastic  as  the  surface  in 
support  of  the  gasket.  In  a few  places  the  fiberglass  surface  was 
damaged  creating  a questionable  seal.  Figure  14  shows  a good  example 
of  a damaged  sealing  surface  which  possibly  resulted  from  attempting  to 
place  the  container  cover  on  backwards  and  contacting  the  alignment 
pins.  The  third  sealing  problem  Is  the  combination  of  fiberglass 
reinforced  plastic  sealing  surface  backed  by  an  angle  iron  support. 

It  was  observed  during  the  testing  that  when  the  container  was  bolted 
closed  Its  seating  surface  tended  to  wave,  creating  a high  point 
between  the  bolts  and  a low  point  at  the  bolts.  Thus,  the  ability  to 
create  a seal  is  dependent  upon  a proper  torqulng  sequence. 

During  the  tests  one  of  the  results  indicated  leakage  of  water 
through  the  container  at  cracks  located  on  the  stacking  provisions. 
Identification  of  leaks  proved  to  be  quite  difficult,  as  the  cracks 
detected  visually  were  inconsistent  leakers.  For  example,  many  of  the 
larger  cracks  would  not  leak  while  some  of  the  very  small  cracks  leaked 
extensively.  This  tends  to  Indicate  that  visual  observations  about 
the  severity  of  cracks  in  the  containers  surface  is  not  an  effective 
means  of  judgment  as  to  the  container's  ability  to  prevent  water  entry. 


CONCLUSIONS 


l.  The  containers  tested  each  bulge  at  pressures  less  than  0.*i  psld. 
Deformation  range  up  to  one  Inch  in  each  direction. 

1 . At  *0  in-lbs  the  container  is  difficult  to  seal. 

3.  Damaged  stacking  provisions  were  a frequent  source  of  leaks. 

4.  The  relief  valves  performed  differently  ami  each  leaked  pressure 
over  a period  of  time.  Leakage  appeared  to  be  slight  for  tl  e large 
volume  container. 

5.  The  containers  will  provide  a watertight  environment  if  sealed 
with  care.  However,  the  greater  the  usage  tin*  more  material  damage 
will  be  experienced  contributing  to  leakage.  When  tills  occurs,  the 
container  must  be  repaired  before  It  can  satisfy  the  intended  function. 


RECOMMENDATIONS 

1.  Investigate  the  feasibility  of  filling  In  the  undersides  of 
the  stacking  provisions  to  prevent  leakage  due  to  stacking  damage. 

2.  Investigate  the  feasibility  of  making  these  containers  into 
free  breathers  reducing  side  and  top  deformations. 

3.  Place  an  additional  marking  on  the  cover  Indicating  location  ot 
alignment  holes. 

4.  WK-ALC/DSP  take  action  to  determine  il  pa  lie'  space  (s  used 
efficiently  and  if  container  geometry  restricts  proper  usage  of  con- 
tainer cube.  This  determination  must  consider  the  Items  Intended  to  be 
used  In  these  containers. 


L 





HQ  USAF/LGTN 
Washington  DC  20330 

DDC-TC  (Accessions  Division) 
Alexandria  VA  22314 

Tobyhanna  Army  Depot/DRXTO-TP-S 
Tobyhanna  PA  18466 

HQ  AFSC/LGT 

Andrews  AFB  Wash  DC  20334 

OO-ALC/DSTC 
Hill  AFB  UT  84406 

OC-ALC/DSP 
Tinker  AFB  OK  ,73145 

\ / 

SA-ALC/DSP 
Kelly  AFB  TX  78141 

/ 

SM-ALC/DSP 

McClellan  AFB  CA  45652 

WR-ALC/DSP  \ 

Robins  AFB  GA  31098  \ 

DCASR/ CDRS-PS  \ 

1136  Washington  Ave 
St  Louis  M0  63101 

Aviation  Supply  Office 
ATTN:  TEP-A 
Philadelphia  PA  19111 

ADTC/SD3P/SD3E 
Eglin  AFB  FL  32542 

JMPTC 

Aberdeen  Proving  Ground  MD  21005 
Commander 

U.S.  Army  Natick  R&D  Center 
ATTN:  DRXNM-EPS 
Natick  MA  01760 


/ 


SECURITY  CLASSIFICATION  OF  THIS  PACE  flFh.n  Dm  Emoted) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


I.  REPORT  NUMBER  |2  GOVT  ACCESSION  NO  I J RECIPIENT  S CATALOG  NUMBER 


REPORT  DOCUMENTATION  PAGE 


PTPD  REPORT  NO.  78-10 


«.  TITLE  (and  Submit) 

rEST  AND  EVALUATION  OF  THE  BARE  BASE  GENERAL 
PURPOSE  SHIPPING  AND  STORAGE  CONTAINERS 


7 AUTHOR!*) 


5 TYPE  OF  REPORT  * PERIOO  COVEREO 

FINAL 

DEC-APRIL  1978 


S PERFORMING  ORG.  REPORT  NUMBER 

AFFEA  PROJECT  NO.  77-P7-48 


• CONTRACT  OR  GRANT  NUMBER!*) 


DARYL  A.  EDWARDS 


* PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

AFALD/PTPD  (DESIGN  DIVISION) 

WPAFB  OH  45433 


10  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  A WORK  UNIT  NUMBERS 


II.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS  <2  REPORT  DATE 

AFALD/PTP  (AIR  FORCE  PACKAGING  EVALUATION  AGENCY)  APRIL  1978 
WPAFB  OH  45433 


i 


13.  NUMBER  OF  PAGES 

24 


MONITORING  AGENCY  NAME  * ADDRESSf/f  different  from  Controlling  Office)  15.  SECURITY  CLASS,  (ot  this  report) 

UNCLASSIFIED 

15 a.  DECLASSIFICATION  DOWNGRADING 
SCHEDULE 


16  DISTRIBUTION  STATEMENT  (ot  thle  Report) 


APPROVED  FOR  PUBLIC  RELEASE.  DISTRIBUTION  UNLIMITED 


*7  DISTRIBUTION  STATEMENT  (ol  I be  ebelrecl  entered  In  Block  JO.  I!  dlllerenl  I ram  Report) 


If  KEY  WOROS  (Conttnue  on  reverse  side  It  neceeeery  and  Identity  by  block  number ) 


CONTAINERS 


PRESERVATION 


BARE  BASE 


PACKAGING 


SHIPPING 


STORAGE 


20.  ABSTRACT  (Continue  on  reverse  elds  It  neceeeery  end  Identity  by  block  numb*f) 

Performance  of  leakage  tests  and  cyclic  exposure  tests  were  requested  by  WR-ALC/ 
DSP  to  Investigate  sources  of  pressure  and  moisture  problems  In  Bare  Base  general 
purpose  shipping  and  storage  container?  size  "C"  and  "D".  Test  results  Indicated 
several  problem  sources  were  in  existence  and  could  contribute  to  the  pressure 
and  moisture  difficulties.  It  was  concluded  that  these  containers  could  provide 
a watertight  environment  only  when  used  with  extreme  care  and  if  no  damage  had 
been  incurred  to  the  cover  structure  (specifically  tc  the  stacking  provision).  N 
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